Investigation of parenchymal cell differentiation in organotypic slice culture of mouse fetal liver under administration of sodium butyrate.
The fetal mouse liver tissues in our organotypic slice culture were spread and flattened for at least 3 weeks; small, round cells were distributed in the center and polygonal cells were seen in the periphery. Ultrastructurally, polygonal cells showed abundant rough endoplasmic reticulum and mitochondria. They expressed albumin (ALB) and alpha-fetoprotein (AFP) for at least 3 weeks, and Cx32-immunoreactivity was also seen in a plaque on the cells. Many proliferating cell nuclear antigen (PCNA)-positive cells were observed at the periphery, and there were scattered CK-19-positive cells. The spreading of the fetal liver tissue in organotypic slice culture was reduced in medium containing sodium butyrate (SB). The expression of ALB was well maintained in polyglonal cells of the SB(+) group 3 weeks after culture and AFP-immunoreactivity was decreased in the SB(+) group. The concentration of ALB in the medium was significantly higher in the SB(+) than in the SB(-) group. CK-19-positive cells in the SB(+) group were increased in number more than those in the SB(-) group. PCNA-positive cells were less numerous in the SB(+) group, and Cx32-positive plaques were increased. SB can help immature hepatocytes to differentiate into the mature type and the cholangiocytic lineage, reducing their proliferation. These findings suggest that parenchymal cells in our organotypic slice culture of the fetal mouse liver can maintain structure and function as in vivo for the long term, and SB is shown to be a differentiation inducer of parenchymal cells in the slice culture.